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Important characteristics

e We must integrate systems that may not
have worked together before

e These are human systems, with differing
goals, incentives, capabilities

e All components are dynamic—change is
the norm, not the exception

. We are not building
. something simple like a
bridge or an airline
reservation system




Healthcare is a
complex adaptive system

A complex adaptive system™
is a collection of individual
agents that have the
freedom to act in ways that
are not always predictable
and whose actions are
interconnected such that
one agent’s actions
changes the context
for other agents.

Crossing the Quality Chasm,

IOM, 2001; pp 312-13  _

Non-linear and dynamic

Agents are independent
and intelligent

Goals and behaviors
often in conflict

Self-organization through
adaptation and learning
No single point(s) of
control

Hierarchical decomp-
osition has limited value



We need to function in the
zone of complexity
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about complexity
outcomes
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High _ Low
Certainty about outcomes
Ralph Stacey, Complexity and Creativity in Organizations, 1996
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.BEYDNDBEING THEibR.E. . We call these grOUpingS
--;q/ virtual organizations (VOs)

A set of individuals and/or institutions
engaged in the controlled sharing of
resources in pursuit of a common goal

Healthcare = dynamic, But U.S. health

overlapping VOs, linking system is marked by
fragmented and

inefficient VOs with

+ Patient - primary care
+ Sub-specialist — hospital
+ Pharmacy - laboratory
¢ Insurer — ...

insufficient
mechanisms for
controlled sharing

I advocate ... a model of virtual integration rather than
true vertical integration ... G. Halvorson, CEO Kaiser
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Principles and mechanisms for dynamic VOs
_everage service oriented architecture (SOA)

_oose coupling of
data and services /
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The Grid paradigm and
healthcare information integration

Make data usable and useful

Platform _
services Name data and move it around
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Make data accessible over the network
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The Grid paradigm and
healthcare information integration
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The Grid paradigm and
healthcare information integration

Value
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Publication:
Make information accessible

e Make data available in
a remotely accessible,

VO #1
reusable manner
VO #2
¢ Leave medlatlon for resentation Representation
integration layer
é Local Publication Policy:
® Gateway from Iocal : e.g. HIPAA, LDS, de-indentified
pO”CY/prOtOCOl Into éDICOM HL7 || XDS DBMS
wide area mechanisms | HIPAA '

(transport, security, ...) Covered Entity
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Management:
Naming and moving data

«S1
Persistent, uniform
global naming of
objects, independent @
@C O ........ >Sz
Orchestration ofdata 1S3
movement among @
Services S1
O
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MEDICUS Use Case

Childrens
Oncology Group
VO

Clinical PACS

: Representation 1 Reprasentation n

'

'

L) Local Publication Policy:

: .. HIPAA LDS, de-indentified

'

'

3| Dicom HLT XDS DBMS

'

‘- - -

Neuroblastoma
Cancer
Foundation VO
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Data movement in clinical trials
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Multi Center Clinical Cancer Trials Image Capture & Review Infrastructure

Management

.bicom CHI-MH

-
-

Hospital PACS

PHIData  eecccccce.
PHI free Data

Trial Site

HOI Regist

Certificate Authority

Wty

=
Monitoring

W7

Replica
Repository

:

DICOM
Repository

ChildhoodCancerGrid.org
(Internet / Internet2)

Replica Index

Radiologist
Display
DICOM Workstation
\\/
K*; Review Site
o -
s C
CHI-MEDICUS
Nz DICOM
CHI-MEDICUS
Display
Workstation

Quality Assurance




Community public health:
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Digital retinopathy screening network

: Dphthalmolugtst
Patient
aten LADHS.org chom IPNG  Display
(In terne t) Workstation
6 Retina Camefg + OCT
" _J Ophthalmology Reading
Technician DICOM J’JI:;’LG | TIFF Sl Aprliance Center (DEI-USC)
----- HL7 eeee-
—
_
PMS CHI-Appliance

Community Clinic

Patient referral

20 LA County clinics +
Long Beach Network for Health
(West Coast NHIN)

\>

LA County Hospital (USC)
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Integration:
Making data usable and useful

/ \
Adaptive \
\ O ? \

approach . = Q \
. AR
100% a7

Degree of
communication

Loosely coupled

\—
\ approach

0% Rigid standards-
0% 100% based approach

Degree of prior syntactic
and semantic agreement
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Integration via mediation

Global Data Model

e Map between models
[ Query Reformulation }

e Scoped to domain use
| in union of
Multiple CONCUITENt USE  caore nmor Of EXported |

e Bottom up mediation

Query Optimization }

Distributed query l

execution
betV\{een standards and Query Execution
Versions Engine
between local versions A
in absence of
agreement [ Wrapper } [ Wrapper }

Query in the
source schema

(Levy 2000)
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ECOG 5202 integrated sample
Mmanagement

No coordinated
data systems

+ Excel spreadsheet " Mediator |
TS Web_ ser_vice to _

application
¢+ Oracle data base

CHI appllance CHI appllance CHI appllance

d'-reezemorks
ECOG PCO

CHI appliance

MD Anderson '



Recap

e Increased recognition that information systems
and data understanding are limiting factor

... much of the promise associated with health IT requires
high levels of adoption ... and high levels of use of
interoperable systems (in which information can be
exchanged across unrelated systems) .... RAND COMPARE

e Health system is complex, adaptive system
There is no single point(s) of control. System behaviors
are often unpredictable and uncontrollable, and no one is
“in charge.” W Rouse, NAE Bridge
e With diverse and evolving requirements and user
communitities

... I advocate ... a model of virtual integration rather than
true vertical integration.... G. Halvorson, CEO Kaiser
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NCHI Grid Platform
Development Trajectories

Chronic Disease Management Trajectory

Base case: Diabetic retinopathy use case

Transfer and Referral Trajectory

| Base case: Continuity of care

Evidence Based Medicine Research

Base case: ECOG 5202

Population Health Trajectory

Base case: Safety net clinic system |

Data Aggregation Trajectory

Base case: Quality measurement
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NCHI Grid Platform Development
and Meaningful Use
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Chronic Disease Management Trajectory

Meaningful Use: e-RX/ e-Labs/ Decision Support

Transfer and Referral Trajectory

MU: Meaningful Use: Care coordination/ Patient engagement/ Admin

Securi : —
Evidence Based Medlcme Research

ty

And ey Meaningful Use: Decision support
Privac

Population Health Trajectory

Meaningful Use: Population health/ Remote monitoring

Data Aggregation Trajectory

Meaningful Use: Quality measurement




Questions?



